Background and Objectives：The purpose of this study was to examine whether the different etiologies of intrauterine growth restriction (IUGR) produce different autonomic nervous modulation and instability of the fetal heart rate (FHR) regulation. Subjects and Methods：We investigated the frequency-domain variability and instability in the FHR from 150 uneventful pregnancies (control group), 47 pregnancies with idiopathic IUGR (iIUGR group) and 48 with IUGR associated with severe pre-eclampsia of the mother (PEIUGR group). The FHR was analyzed for the power spectrum and very short-term intermittency (C 1α ), which are used to quantify the instability in FHR. Results：Compared to the control group, the iIUGR group showed significantly increased low-and high-frequency powers (LFP and HFP, respectively). In contrast, the PEIUGR group showed significantly decreased LFP and LFP/HFP ratio, but significantly increased C 1α compared to the control and iIUGR groups. Conclusion：The IUGR of an idiopathic cause produces abnormally increased the autonomic modulation of the FHR. In contrast, the IUGR due to pre-eclampsia abnormally decreased the autonomic modulation in the low-frequency range, but increased the instability of the fetal heart rate regulation. (Korean Circulation J 2005; 35:547-552)
Heartbeat number Heart rate (bpm) Fig. 1 . A, B, C: sample heart rate time series of a normal fetus (A), a fetus from iIUGR (idiopathic intrauterine growth restriction) group (B), and a fetus from PEIUGR (intrauterine growth restriction affected by preeclampsia) group (C). Each arrow indicates a representative episode of fetal heart rates instability. D, E, F: the enlarged plot of the episode which is indicated by each arrow in A, B, C, respectively. See results section. 
여기서 H(q)는 일반화 허스트지수(generalized Hurst ex- 대해 도시하였다( Fig. 2A-C 
